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FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Hydraulic Gates and Valves Sectional Committee had been approved by the River 
Valley Division Council. 

The butterfly valve is one of the types of shut-off devices most commonly employed in hydro-power 
station and systems. Its use is favoured because of their relatively low cost, compactness, light weight, 
reasonable water tightness and simplicity of operation. 

Basically, butterfly valve consists of a circular, lens shaped or open frame moving disc and body. The 
disc is pivoted in the body by two trunnions. When open the plane of symmetry of the disc lies parallel 
to the penstock axis. 

It serves the following purposes: 

a) Stops the water entry to the turbine when the latter is stopped to decrease the water leakages 
and to protect the guide vanes against slit cavitation and erosion. 

b) Stops the water entry in case of emergency, that is, non-closure of guide apparatus or in the 
event of low oil pressure in the system. 

c) Unit isolation in multi-unit plants where one penstock feeds more than one unit. 

d) To facilitate inspection of water path passages. 

This standard is being published in 3 parts. Part 1 deals with the structural and hydraulic aspects of 
design. This Part 2 deals with the guidelines for the design and selection of the control equipment used 
in butterfly valves. Part 3 deals with the operation and maintenance of butterfly valves. 

This standard Part 2 was first published in 1974. A revision of the standard has been taken up to 
incorporate certain changes found necessary in the standard in the light of comments received from the 
users. The major changes in this revision are inclusion of testing of servomotor cylinder and piston. 
Surface preparation and paniting have also been added in this revision. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final 
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accor- 
dance with IS 2 : 1960 'Rules for rounding off numerical values ( revised )\ The number of significant 
places retained in the rounded off value should be the same as that of the specified value in this 
standard. 
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1 SCOPE 



This standard (Part 2) which applies to re- 
inforced solid rubber resilient sealing rust 
resisting steel seated double flanged butterfly 
valves covers the guidelines for design and 
selection of control equipment for penstock and 
turbine inlet applications. 

2 VALVE OPERATIONS 

2.1 Depending upon the purpose of the valve 
and type of energy available, suitable mechanism 
for operation of disc may be selected . 

2.2 Valve operator should be capable of seating 
and unseating the disc under most adverse 
conditions. A by-pass device should be used for 
balancing the pressures between the upstream 
and downstream of the valve to reduce the 
operator size. 

2.2.1 The theoretical torque required to operate 
the disc is sum of the hydro-dynamic torque, 
friction torque and any other externally applied 
torque for closing purposes. 

2.2.2 The hydro-dynamic torque is the function 
of flow velocity and diameter of the disc. The 
value should be obtained through appropriate 
model tests or previous experience. 

2.2.3 The friction torque is the sum of the 
torque at the trunnion bearings and seal friction. 
For design purposes the value of friction 
coefficient should be chosen depending upon the 
frequency of operation and service conditions 
of the valve. 

2.3 Servomotor — These operators should be of 
the hydraulic servomotor type. 

2.3.1 The hydraulic servomotors may be either 
oil operated or water operated. 

2.3.2 All materials used for manufacture of 
these servomotors should be suitable for the 
operating media. 

2.3.3 One or more servomotors may be used for 
operation of the butterfly valve. 



2.3.4 The servomotors should be either fixed or 
swivelling mounted type and should be sized to 
transmit the required operating torque through 
levers to the valve trunnion. 

2.3.5 The operating pressure for the oil operated 
servomotors may be obtained from a separate 
oil pressure unit for the valve or from the oil 
pressure unit of the turbine depending upon the 
service requirements. 

2.3.6 When using water operated servomotors, 
the operating pressure may be obtained from 
the water in penstock upstream of valve through 
filters. 

2.3.7 The hydraulic servomotor is normally 
used for both opening and closing of the valve, 
however may be used only for opening of the 
valve. While the closing may be affected 
through closing weight or combination of 
closing weight and ecentricity of the disc. For 
penstock valve operated by power pack, the 
system can also be designed for normal opening 
and closing by oil pressure and emergency 
closing by weight. 

2.3.8 All bearings and pivots of the servomotors 
should have bushes and will be lubricated, if 
necessary. 

2»3.9 Suitable arrangement should be provided 
for controlling the speed of actuation. Total 
time of actuation may be selected on the basis 
of the service conditions of the valve. Maximum 
time of closing the valve should be taken from 
1 to 3 min and should depend on allowable 
time of running the generator at maximum per- 
missible speed. Minimum time of valve closing 
should be taken on the basis of allowed pressure 
rise in the penstock. Opening time may be kept 
same as closing time. Suitable cushioning 
arrangement may be provided at the end of 
strokes. 

2.3.10 Servomotor cylinder and piston should 
be designed for operating pressure and reaction 
pressure in cylinder arising due to closure of the 
value during penstock rupture condition or over 
velocity condition in emergency. 
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2.3.11 Fastners at the two end flanges should 
"be corrosion resistant steel or steel with corro- 
sion resistant coating. These fastners should be 
adequately and uniformly tightened to ensure 
no leakage past the flanges. 

2.3.12 Suitable lifting arrangement should be 
provided in the assembly to facilitate handling. 

2.4 Testing of servomotor, cylinder and piston^ 

2.4.1 The servomotor cylinder and piston in 
case if made of cast iron should be tested 
separately for a pressure equal to 1£ times the 
operating pressure and the soundness checked. 
The complete assembly should also be tested 
for the same test pressure for at least 30 min 
and it must be ensured that there are no leak- 
ages from joints in the cylinder, packings, gland 
packing seals and end covers etc. After final 
assembly, each servomotor should be operated 
3 times from fully closed position to fully open 
position and vice-versa to demonstrate that 
assembly is working satisfactorily. Subsequently, 
the top cover should be opened and the cylinder 
checked for any rubbing marks. 

2.5 Surface Preparation and Painting 

All unmachined surfaces of ferrous material 
should be thoroughly cleaned to base metal by 
sand blasting or wire brushes to remove all 
loose scale, grit dust etc. Then it should be 
painted. The painting should consist of two 
•coats of epoxy primer with a minimum DFT of 
80 microns followed by 2 coats of coal tar 
epoxy paint having a minimum DFT of 100 
microns on the inside water passage surface. 

The external surface of the servomotor should 
be cleaned by sand blasting or with wire brushes 
to base metal to remove all loose scale and 
then it should be painted. The surface should 
be applied with 2 coats of epoxy primer follow- 
ed by at least 2 coats of epoxy primer followed 
by atleast 2 coats of approved paint. ,.,.* 

3 LOCKING DEVICE 

3.1 The mechanical lock provided in 'closed 
position should be designed to withstand maxi- 
mum hydraulic pressure in the servomotor. 

A MECHANICAL INDICATOR 

4.1 Mechanical indicator may be provided 
locally to indicate the position of the valve 
<lisc. 

5 CONTROL EQUIPMENT 

54 Control equipment should consist of slide 
valves with electro-magnets and flow control 
valves or diaphragms for controls of servo- 
jnotors, by-pass arrangement, suitable pressure 



indicator for indicating differential pressure on 
upstream and downstream of valve. Sufficient 
number of limit switches and auxiliary switches 
should be provided on the valve operating 
mechanism in order to energize the following 
signalling and trip circuits. 

a) For Penstock Valves: 

1) Indications of butterfly valve 'Open' 
and 'Closed'. 

2) Indications of by-pass 'Open' and 
'Closed'. 

3) Trip switches to stop the motor at the 
ends of open and closed position in 
case of motor operated by-pass valves. 

4) Indication and alarm for butterfly 
valve 'out of control'. 

5) Indication and alarm for butterfly 
valve 'over ( water ) velocity trip'. 

6) Trip switches to stop the motor of 
pump set when valve has reached the 
fully open or fully closed position. 

7) Limit switches to start pumps of oil 
pumping unit in case valve door or 
disc retracts back and closed to 
certain angle/stroke due to leakage of 
oil and to bring back again to open 
position. 

8) Limit switch to close the valve and 
given alarm in event of excessive leak- 
age of oil in case it is close further 
and reopening is not possible. 

9) A mechanical latch arrangement oper- 
ated by gravity or by servomotor using 
oil, penstock water or nitrogen. 

b) For Turbine Inlet Valve: 

1) Indications of butterfly valve 'Open' 
and 'Closed'. 

2) Indications of by-pass 'Open' and 
'Closed'. 

3) Trip switches to stop the motor at the 
ends of open and closed position in 
case of motor operated by-pass valves. 

4) Indication and alarm for butterfly 
valve 'failed to close'. 

5.2 The control equipment should be arranged 
for local control and remote control, if required^ 
to open and close the valve in normal as well as 
emergency condition. 
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